Objective To investigate changes that took place between 2006 and 2010 in the inequity gap for antenatal care attendance and delivery at health facilities among women in Viet Nam.
Introduction
Large disparities in health outcomes exist between countries and within them. These differences are largely defined and perpetuated by social structures and mediated by material and behavioural factors and by aspects of health-system delivery. 1 These socially-determined and unjust differences, termed inequities, will pose a great challenge for policy-makers and healthcare planners as the deadline for achieving the Millennium Development Goals (MDGs) approaches and the need to look beyond 2015 looms ahead. 2 The MDGs have fuelled enormous efforts to improve public health and well-being throughout the world, but they inherently lack an equity perspective. Countries' attempts to reach the MDGs at the national level may result in improved health for the more prosperous segments of society but can leave disadvantaged groups, such as ethnic minorities, the urban poor and migrant populations, in a worse situation than before. 2 General public health interventions also tend to reach and benefit the more prosperous groups in society first. Thus, efforts to attain the MDGs, however commendable and necessary, tend to widen the inequity gap in health. 3 The gap in health indicators within a society cannot be assessed by looking at aggregated data, which often conceal large and morally unjustifiable differences between the health of the social majority and of poor, marginalized minorities. 4, 5 For a full grasp of the vulnerable position of these groups, it is essential to look at subnational data, disaggregated along the structural determinants of inequity. However, insufficient and dysfunctional national and international reporting systems make this difficult to do. Health-care planners need to rely instead on estimates and data obtained through surveys, such as the Demographic and Health Surveys (DHS) and the Multiple Indicator Cluster Surveys (MICS), 4, 6 and even when survey data are available, they are rarely comprehensive or used by policy-makers. 7 Maternal mortality has traditionally been used as an indicator of and a proxy for health system performance and quality because of the complex, multifaceted character of the interventions involved in skilled birth attendance and emergency obstetric care. 8 Measuring maternal mortality is difficult because of underreporting in many societies and because different definition are used. 9 The fifth MDG, which sets targets for maternal health, involves not only indicators that measure maternal mortality, but also access to reproductive health services, including antenatal care and skilled birth attendance. These crucial components of the continuum Publication: Bulletin of the World Health Organization; Type: Research Article ID: BLT.12.112425
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Viet Nam, a country with a growing economic and public sector, is going through an economic and demographic transition. 10 Historically, the country has pursued the socialist goal of achieving universal health coverage. Hence, its health-care infrastructure covers a very large fraction of the population. Viet Nam has also set an example for the world in terms of mobilizing the population during health promotion campaigns. This was evident during tetanus eradication and Expanded Programme on Immunization activities. 11 With a steady decline in maternal mortality, child mortality and malnutrition over the past decades, Viet Nam has also exceeded expectations for a middle-income country. 12 However, evidence points to growing disparities in health outcomes and inequity in health has started to gain attention in recent years. 5, 13, 14 The
Vietnamese Ministry of Health has prioritized maternal and child health over the years and has made efforts to improve the health of mothers and children, but even in this area great inequities exist. 15, 16 In a previous paper we used data from the MICS3 survey conducted in 2006 to report on these differences in maternal health care utilization, particularly in antenatal care and skilled birth attendance. 17 Data from MICS4, conducted in 2010-2011, is now available. The rapid social development that has taken place in Viet Nam in recent years makes it important to examine changes in the equity gap linked to antenatal care attendance and delivery in health facilities. The aim of this study is to examine these changes.
Methods

Data sources and sampling
The Multiple Indicator Cluster Survey (MICS) was designed by the United Nations Children's The sampling method used has been reported in detail elsewhere. 18, 19 For this study, data from MICS3 and MICS4 were extracted and analysed with authorization from UNICEF.
Variables of interest
The dependent variables were antenatal care coverage and place of delivery, which are recognized as key determinants of maternal health and indicators of progress towards MDG5.
For MICS, antenatal care coverage is defined as the percentage of women aged 15-49 yearsamong those who had a liveborn during the two years before the survey -who received antenatal care from skilled health personnel at least once. "Skilled personnel" includes accredited health professionals such as midwives, physicians and nurses, but not traditional birth attendants. Place of delivery is dichotomized as delivery in a health facility (private or public) or outside the health system (home delivery).
Inequity is commonly defined as an unjust difference between social groups attributable to socioeconomic determinants. 1 For this study we used as independent variables the following structural determinants, which correspond to the framework proposed by the Commission on Social Determinants of Health: maternal education, mother's ethnicity, household wealth and place of residence. 1 To capture differences between the most disadvantaged groups and the general population, we dichotomized all independent variables. Ethnicity was defined on the basis of maternal lineage as either Kinh/Hoa or non-Kinh/Hoa. The Hoa are ethnically Chinese.
Although they are the sixth largest minority group in Viet Nam, their living standards are on the par with those of the Kinh majority. Maternal education was defined as either having attended school or never having done so. Household economic status was determined by means of an asset and household economic status index developed using principal component analysis to calculate a wealth score. The assets considered were radio, television, mobile phone, telephone, refrigerator, bicycle, motorbike, car and boat. Household status was based on floor, roof and wall material, type of fuel used, number of rooms used for sleeping, availability of electricity and Publication: Bulletin of the World Health Organization; Type: Research Article ID: BLT.12.112425
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water and type of toilet facilities. 18 Households that scored in the lowest quintile were considered poor and the rest, non-poor.
Data analysis
We used multivariable logistic regression to analyse effects and associations between maternal health care utilization and the structural determinants of interest. We stratified all structural determinants to detect changes over time in subgroups. We used Pearson's χ 2 tests to detect differences between groups, with a P-value of < 0.05 considered indicative of statistical significance. We performed statistical analyses with STATA version 12 (StataCorp. LP, College
Station, United States of America).
Results
In total, 9473 women were interviewed for MICS3 and 11 663 for MICS4. In this study, we included women aged 15 to 49 years who had given birth two years before the interview. This resulted in a total sample of 2386 women. The mean age of the women was 27.6 and 27.4 years in MICS3 and MICS4, respectively (P = 0.41). Socioeconomic status differed significantly between the women interviewed in the two surveys (Table 1) . MICS4 had a significantly larger proportion of women who were non-poor, had attended school and belonged to the ethnic majority. It also had a larger proportion of women from urban areas than MICS3. Maternal health care utilization differed between the two survey samples as well. A larger proportion of women had delivered in a facility and had attended antenatal care in MICS4 than in MICS3. The rate of home delivery rate dropped significantly, by more than 50%, between MICS3 and MICS4 (Table 1) . However, despite an overall increase in maternal health care utilization, the rate of delivery at health facilities remained significantly higher among women from non-poor households ( Fig. 1) , which shows that the equity gap persisted. A comparison of antenatal care attendance among different household economic groups revealed similar findings (data not shown).
When data were stratified by place of residence, large disparities were noted between urban and rural areas. In both surveys, almost all women living in urban areas reported having received skilled antenatal care and having delivered at a health facility (Table 2) . Thus, the changes in maternal health care utilization described previously took place entirely in the rural population and further analysis will focus on this subgroup. (Table 3) . Although the rate of home delivery decreased among both Kinh/Hoa and non-Kinh/Hoa women, the drop was greatest in the first group (Fig. 2) . Thus, inequity in this area has increased. Similar improvements between surveys were not found for antenatal care attendance, which improved significantly only among non-poor Kinh women in rural areas (Fig. 3) .
Discussion
This study has shown the persistence of inequities in maternal health care utilization in Viet Nam This study has limitations. Although more than 20 000 households were sampled in the two surveys combined, a fairly small sample of women was included in the analysis because those who had not had a liveborn in the two preceding years were excluded. This made it impossible to disaggregate data into subgroups for sub-analyses of maternal health care utilization in specific regions or among ethnic minority groups. Another limitation is that the sample may not be representative. For example, very few poor women from urban areas were included (11 in MICS3 and 25 in MICS4), 18, 19 perhaps because of an urban bias in the construction of the asset index 20 or a skewed sampling procedure. In either case, the vulnerable situation of the urban poor, a particularly disadvantaged group, is not reflected. This group is likely to have less social capital than the rural poor because of social exclusion and isolation. 21 Furthermore, the proportion of women belonging to ethnic minorities was slightly higher than the national average in both MICS3 and MICS4.
We analysed maternal health care utilization as a proxy for maternal mortality. 22 In MICS3, the sisterhood method was used to calculate the maternal mortality ratio, which was 162 deaths per 100 000 live births. 18 However, the necessary data for a similar estimation was not collected in MICS4. 19 This is the reason that we resorted to using proxy indicators.
In MICS methodology, child mortality is calculated using the Brass estimation technique. 23 This method provides point estimates with considerable variance and bias. Thus, it allows for the study of trends but makes direct comparisons between two time points quite undertain. 23, 24 In the final report for MICS4, the mortality rate among children less than 5 years of age whose mothers belonged to an ethnic minority was estimated at 39 deaths per 1000 live births by the Brass method. 19 In the MICS3 survey, the corresponding rate was 35 deaths per 1000 live births. 18 These figures, combined with decreased mortality among Kinh/Hoa children less than 5 years of age, point not only to greater inequity but also to increased child mortality among ethnic minorities. However, these data come from a relatively small sample and represent indirect measurements. Hence, any conclusions must be drawn with caution. From our findings it is more legitimate to conclude that inequity in maternal and child health has increased in Viet Nam, and that this also holds true for maternal and child mortality.
The dependent variables examined in this study, antenatal care coverage and delivery at health facilities, were maternal health care indicators collected in both MICS3 and MICS4. World Health Organization recommends at least four antenatal care visits during pregnancy. 25 The National Guidelines for Reproductive Health issued by Viet Nam's Ministry of Health stipulate three or more antenatal care visits. 26 The number of such visits was recorded in MICS4
but not in MICS3. Hence, we were unable to analyse this variable in our study. Skilled birth attendance is another indicator of maternal health care utilization commonly surveyed and analysed. This variable was collected in both MICS3 and MICS4 but showed a strong interaction with place of delivery. Only a very small number of women delivering at home did so in the presence of a skilled birth attendant. Furthermore, skilled attendance (or skilled care) at birth connotes delivery in an "enabling environment" with access to emergency obstetric care if required. 27 We therefore felt that place of delivery was a more appropriate variable to include in the analysis.
The comparison of maternal care utilization between MICS 3 and MICS4 also revealed some improvements worth mentioning. In the five years between surveys the rate of delivery at home was halved. This remarkable finding reflects the rapid economic transition occurring in
Viet Nam at present. Infrastructural improvements and the growth of the middle class are driving the expansion and improvement of the health system and reducing geographical and economic barriers to health care, particularly for urban and non-poor rural residents. 28 29 Nonetheless, our findings show that some vulnerable groups are being left behind and that the equity gap is widening. Conditions in Viet Nam differ from those that exist in nearby countries. In China, for example, large discrepancies exist between urban and rural populations in terms of maternal mortality, but there is no evidence that the equity gap is widening as a result of economic expansion. 30 31 Thailand, on the other hand, has managed to close the equity gap in the provision of maternal care by adopting pro-poor policies and universal health coverage. 32 33 In Viet Nam, maternal health care utilization between urban and rural areas shows striking differences. Large inequities exist along socioeconomic and ethnic lines. The causes and determinants of these inequities are manifold and diverse, as has been shown in several studies. 29, 34, 35 Informal payments and a growing private sector, together with weak public health insurance, generate inequities because people's ability to pay for services parallels the increasing income divide in society. 34 Additionally, modernization has generated greater social complexity, with fewer opportunities for the less educated in society. 35 According to our findings, in Viet Nam ethnic minorities are even more vulnerable than other disadvantaged groups during this Publication: Bulletin of the World Health Organization; Type: Research Article ID: BLT.12.112425
Page 9 of 17 time of economic transition. In addition to being less educated and poorer, ethnic minorities face cultural and linguistic barriers in accessing health care that are compounded by a lack of culturally sensitive programmes and interventions. 36, 37 Future efforts to reduce inequity in health, both in Viet Nam and globally, must be holistic; interventions targeting vulnerable groups must be designed not just on the basis of material wealth, but also ethnicity and education.
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